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(54) System and method for key distribution and authentication between a host and a portable 
device 



(57) A portable device 1 2 is capable of communicat- 
ing with a host device 10 remotely, via a communica- 
tions network 22 which may be prone to interception, 
and directly (e.g. via an I.R. Link 24, 40), when the de- 
vices are in close physical proximity and when the risk 
of interception is minimal. The host device 10 and the 
portable device 12 update a shared security key or the 
like when they communicate directly and this key is used 
to authenticate the portable device 1 2 and/or encrypt the 
communication when the portable device 12 attempts 
to communicate remotely. 
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Description 

FIELD OF THE INVENTION 

This invention relates to a communication system 
for use with a host device and a portable device (such 
as e.g. a host computer and a portable computer) to al- 
low authentication of the identity of the portable device 
and/or to protect communications between the host de- 
vice and the portable device. In particular, but not exclu- 
sively, the invention relates to a system which allows au- 
thentication of the identity of the portable device, or se- 
cure communications, where the intrinsic security of the 
communications network between the portable device 
and the host device cannot guarantee secure commu- 
nications, for example where communications are via 
the plain old telephone system (POTS), cellular tele- 
phone networks, or other radio links. 

BACKGROUND OF THE INVENTION 

There are many situations where it is desirable to 
be able to authenticate the identity of a remote device 
before allowing communications between the remote 
device and the host device, so that only authorised us- 
ers may gain access to or manipulate data stored on the 
host device or transfer data between the host and port- 
able devices. Often, the authentication of the identity of 
the user may be of equal or greater importance than pro- 
tecting communications against electronic eavesdrop- 
ping. 

The increasing use of portable computing applianc- 
es means that a user may store and work on data files 
on a fixed desktop base appliance at his workstation on 
site, and take a personal computing appliance such as 
a portable or palm top computer with him for use off-site. 
Data may be transferred between the desktop appliance 
and the personal computer appliance either by a close 
range I . R. link, or a cable when the two are in close prox- 
imity, or via a modem link when the user has the per- 
sonal computing appliance with him off site. Although 
allowing remote access provides greater flexibility, an 
unauthorised user may gain access by emulating an au- 
thorised user. The use of passwords provides a basic 
level of security, but this is not adequate for many situ- 
ations as they may be intercepted or reverse-engi- 
neered (especially since they tend to be only a few char- 
acters long and changed infrequently). 

There are two common forms of encryption meth- 
ods. In a public key system, a user has a "public" key 
which he makes available to those who wish to send him 
encrypted messages, and a unique "private" key which 
he keeps secret and uses to decrypt messages encrypt- 
ed using the public key. An important feature of this 
method is that it can be used where the sender and re- 
ceiver never meet, but the method does require a trust- 
ed third party repository to produce the public/private 
key pair, securely to transfer the key pair to the user, 



and to oversee the system. Thus the system would be 
cumbersome and expensive for widespread general 
use. 

In a secret key system there is just one key involved 

s in encrypting and decrypting a communication, which is 
held by both the sender and the receiver. This avoids 
the need for a third party repository, but it still means 
that elaborate precautions must usually be taken when 
supplying the secret key to the sender and receiver, for 

10 example a trusted intermediary travelling between the 
two, and again this is cumbersome and impractical for 
general widespread use. 

Accordingly we have identified a need for a security 
system for a host device and a portable device which 

is provides enhanced security when the two communicate 
via a non-secure communication network which is suit- 
ed for widespread use and which does not require elab- 
orate arrangements or trusted intermediaries for distrib- 
uting or exchanging keys. 

20 U.S. Patent No. 5 202 922 discloses an encryption 
scheme for cashless transactions between a "smart" 
card, which is read by a remote point of sale terminal, 
and the host computer of the financial institution. The 
scheme is designed for remote communication only and 

25 does not envisage periodic direct communication be- 
tween the smart card and the host computer. At the be- 
ginning of each session, both the smart card and the 
host computer have the same security key which re- 
mains the same for several sessions. For every session, 

30 two session keys are generated at separate stages by 
the host computer and used to encrypt communications 
and update the financial data on the "smart" card and 
the host computer in accordance with the financial trans- 
action entered at the point of sale terminal. 

55 Published International Patent Application WO 
87/05175 discloses an arrangement in which, in a one- 
off initialisation routine, a pseudo random source 
number is generated at a master unit and passed over 
a secure transmission link to a slave unit to generate a 

40 master key. Thereafter communication is over an inse- 
cure transmission link, and the master key may be used 
to securely transfer additional keys over the insecure 
transmission link. 

We have also identified many other situations 

45 where the portable device and the host device are in 
close proximity from time to time but often communicate 
remotely via a non-secure communication network and 
where the authentication of the identity of a user and/or 
the security of communications are important. For ex- 

50 ample, a business or domestic telephone user may have 
a fixed normal phone and a cellular phone, and the user 
may wish to encrypt or scramble communications to pre- 
vent electronic eavesdropping. 

55 SUMMARY OF THE INVENTION 

According to one aspect of this invention, there is 
provided a communication system, including:- 
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a host device and a portable device capable of com- 
municating remotely, via a communication medium, 
direct communication means for providing relatively 
secure and/or direct communications between said 
host device and said portable device, and key up- 
date means for initiating the sharing of a security 
key or code data between said host device and said 
portable device via said direct communication 
means, for controlling or encrypting subsequent re- 
mote communications between said devices. 

The described embodiments of this invention pro- 
vide a very simple means of obtaining a high degree of 
security, secrecy and integrity between an authorised 
portable user and a host device and also against unau- 
thorised access to that host by third party machines. 

Unlike password schemes where a short password 
a few characters long remains the same for long peri- 
ods, thus leaving the host device open to attack form 
other machines, the described embodiments incorpo- 
rate a secret key which is changed very frequently and 
which can be very long since it does not have to be re- 
membered by the user, thus offering substantial extra 
protection. 

The key update means may be activated manually 
or in a variety of ways. Thus the communication system 
may include means for activating said key update 
means, responsive to the presence of said portable de- 
vice in the vicinity of said host device, and operation of 
said direct communication means. For example, where 
said direct communication means comprises an I.R. 
communication link, said means for activating may com- 
prise means for detecting establishment of said I.R. 
communication link. 

Alternatively, where said direct communication 
means comprises a cable or wire link connectable be- 
tween said host device and said portable device, said 
means for activating may comprise means for detecting 
when said cable or wire link is connected between said 
host device and said portable device. 

The physical extent of the vicinity for any system 
will depend on the perceived threat of interception of the 
direct communication, and its nature. Thus with an IR 
link the vicinity could be line of sight contact within a 
specified range, whilst for a cable link the vicinity may 
be established by the act of physical connection of the 
cable link between the devices. 

Still further, where said portable device is provided 
with a cradle or other support means adjacent or asso- 
ciated with said host device, said means for activating 
may comprise means for detecting when said portable 
device is in or on or docked with said cradle or other 
support means. 

In another embodiment, where said portable device 
includes a rechargeable battery and said system in- 
cludes adjacent or associated with said host device 
electrical charging means for charging said battery, said 
means for activating may comprise means for detecting 



current flow through said charging means. 

When the portable device is in the same vicinity as 
the host device, the key update means may be activated 
just once, when the portable device first enters the vi- 
s cinity, or repeatedly at intervals for as long as the port- 
able device remains in the vicinity. 

The host device preferably includes means for iden- 
tifying a request for remote access via said communi- 
cation medium from a portable device and allowing ac- 
10 cess only on receipt from the portable appliance of said 
security key or code data or other data authenticating 
the identity thereof. 

Advantageously, said portable device and said host 
device include encryption means for encrypting and de- 
15 crypting data communicated between said devices, and 
the key for said encryption means may comprise said 
security key or code data. 

In another aspect, this invention provides a method 
of authenticating a remote device in a communication 
20 system comprising first and second devices capable of 
communicating remotely via a communication medium 
or locally via a local or direct communication link, which 
method comprises determining whether said devices 
are in the same vicinity, and initiating sharing of a secu- 
25 rity key or code data between said devices via said local 
communication link when said first and second devices 
are in the same vicinity, whereby the identity of at least 
one of said devices may be authenticated in subsequent 
remote communications via said communication medi- 
co um. 

In a further aspect, this invention provides a method 
of encrypting data in a communications system compris- 
ing first and second devices capable of communicating 
remotely via a communication medium or locally via a 

35 local or direct communication link, which method com- 
prises determining whether said first and second devic- 
es are in the same vicinity and initiating sharing of a se- 
curity key or code data between said devices via said 
local communication link when said first and second de- 

40 vices are in the same vicinity, whereby subsequent re- 
mote communications via said communication medium 
may be encrypted using said security key or code data. 

Whilst the invention has been defined above, it ex- 
tends to any inventive combination of features set out 

45 in the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be performed in various ways 
50 and, by way of example only, two embodiments thereof 
will now be described in detail, reference being made to 
the accompanying drawings, in which:- 

Figure 1 is a block diagram illustrating schematically 
55 a communication system in accordance 

with the invention; 
Figure 2 is an schematic view of a first embodiment 

of this invention applied to a host computer 
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and a portable computer, and 
Figure 3 is a schematic view of a second embodi- 
ment of this invention applied to a normal 
phone and a cellular phone. 

Referring initially to Figure 1, in the described em- 
bodiments, a host device 10 and a portable device 12 
are capable of communicating both remotely, e.g. via a 
modem link, and directly, when the host and portable 
device are docked or otherwise locally associated. In 
practice, whilst communicating remotely is prone to in- 
terception and thus is relatively insecure, the risk of se- 
curity compromise when communicating directly is nil or 
relatively low. In these embodiments, the portable de- 
vice and host device periodically exchange a security 
key via the direct communication link, and the key is then 
used to control or encrypt subsequent remote commu- 
nications. The very first key may be input into the host 
device and the portable device by any of a variety of 
ways known to those skilled in the art. For example both 
the host and portable device may have the same stand- 
ard, relatively insecure code programmed at the outset. 
The user will be instructed to ensure that a key ex- 
change is carried out as soon as possible, and before 
connecting the host device to a public communications 
network. The first key exchange will then provide a se- 
cure key. 

The host device 1 0 comprises a processor 1 4 which 
here controls operation of the device 1 0 and also imple- 
ments the security system. The processor 14 controls a 
communications module 16, and an encryption/decryp- 
tion module 18. The communications module 16 com- 
prises a modem 20 for connection to a communications 
network 22 such as the POTS network or a cellular 
phone network, to allow remote communication, an I.R. 
transmitter/receiver unit 24 for direct or local communi- 
cation with the portable device 12, or a parallel or direct 
interface 26 for cable or wire connection to the portable 
device 12 by a cable link 27, shown in dotted lines. 

The encryption/decryption module 18 comprises a 
key generating device 28 for randomly or pseudo-ran- 
domly generating a security key or password typically 
of several thousand characters long, and an encryption/ 
decryption device 30 for encrypting and decrypting com- 
munications with the portable device 12, and for imple- 
menting a challenge/response routine for authenticating 
the identity of a portable device 12 attempting to gain 
access remotely via the communications network 22. 

The portable device 12 comprises a processor 32 
which controls a communication device 38 and an en- 
cryption/decryption module 36 similar to those of the 
host device. The communication module 34 has a mo- 
dem 38, an I .R. transmitter receiver unit 40 and a parallel 
or direct interface 42. The encryption/decryption device 
38 is operable to encrypt and decrypt communications 
with the host device 1 0 and to take part in a challenge/ 
response routine with the host device, to authenticate 
the identity of the user. 



Referring to Figure 2 in conjunction with Figure 1, 
the first embodiment incorporates the security system 
to enhance communication security between a host de- 
vice 1 0 in the form of a desk top computer 48 and a port- 

s able device 12 in the form of a portable computer 50. 
The portable computer 50 may communicate with the 
desk top computer locally via an I.R. link 51 , or remotely 
via a modem link indicated generally at 53. 

Each time the portable computer 50 is in local or 

10 direct communication with the desk top computer 48, 
this is detected by the processor 1 4 of the desk top com- 
puter 48 and the identity of the portable computer 50 is 
authenticated by the desk top computer 48 by a suitable 
test such as a challenge/response routine as outlined 

15 below. If the portable computer 50 fails this test, the desk 
top computer 48 immediately terminates communica- 
tions. If the portable computer 50 passes the test, the 
desktop computer initiates a key update routine. The 
key generating device 28 generates a fresh security key 

20 which is stored in the encryption/decryption unit 30 of 
the host device 10 and transmitted via the local I.R. link 
to be stored in the encryption/decryption unit 38 of the 
portable device 1 2. The security key may be transmitted 
in clear, or, for greater security, it may be encrypted us- 

25 ing the previous security key. The processor of the desk 
top computer 48 is programmed to allow initiation of the 
key update routine only when the computers are in direct 
communication, and when the shared key matches; it 
does not allow a key update via the modem link. Detec- 

30 tion of the proximity of the portable computer 50 may be 
achieved in various ways. The processor 14 of the desk 
top computer 48 may monitor the output of the I.R. trans- 
mitter/receiver unit 24 and instigate a key update routine 
once it has identified the portable computer in a hand 

35 shake sequence. Instead, the desk top computer 48 
may detect when the portable computer is connected to 
it via a cable 27 and the parallel interface 26. Alterna- 
tively, there may be a cradle 54 (shown in dotted lines) 
into which the portable computer 50 is placed or docked 

40 for storage at the workstation, and there may be a switch 
or other sensor on the cradle 54 which signals the pres- 
ence of the portable computer 50 to the desk top com- 
puter 48. There may be a charger for the portable com- 
puter 50 at the workstation, and a detector may deter- 

45 mine the presence of the portable computer 50 by mon- 
itoring DC flow to the battery of the portable computer. 
Alternatively, the key update routine may be implement- 
ed manually. 

During a subsequent remote communication ex- 
50 change via the modem link 53, the desk top computer 
48 issues a random challenge to the portable computer 
50. The portable computer 50 calculates a response as 
a function of the challenge and the current security key 
and transmits this to the desk top computer 48. The desk 
55 top computer checks the response and if it corresponds 
correctly to the challenge, allows the session to contin- 
ue. 

The above scheme prevents an unauthorised re- 
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mote user with a machine without the current security 
key from engaging in a session with the desk top com- 
puter. This provides an important level of defence to re- 
duce the risk of unauthorised access. The embodiment 
also allows remote communications to be encrypted be- 
tween the portable computer 50 and the desk top com- 
puter 48. Here, having authenticated the portable com- 
puter 50 by means of the challenge/response routine, 
the computers encrypt and decrypt the messages ex- 
changed using the current security key. The level of se- 
curity provided by the encryption depends on the 
number of characters in the security key. Where the 
number of characters is greater than the total number 
of characters to be sent between key exchanges then 
total security may be achieved. 

In addition to providing security for the communica- 
tions, several other protocol features or checks can be 
incorporated further to enhance the security of the sys- 
tem, such as non-repudiation, and digital signature. 

To achieve a measure of security against the denial 
that a message was sent, a trusted host could keep an 
audit file of transactions showing that when a message 
was received it could only have originated from a port- 
able computer which shared the then current, secret 
key. 

Similarly, the secret key could be used by the port- 
able user to "sign" messages since no other portable 
would possess that secret key at that time. 

Referring to the second embodiment shown in Fig- 
ure 3, a fixed normal phone 60 and a cellular phone 62 
communicate digitally and include encryption and de- 
cryption units 64, 66 respectively for encrypting and de- 
crypting the calls. The normal phone and the cellular tel- 
ephone can communicate either by the cellular/public 
telephone network or, when the two are in close prox- 
imity, by a local I.R. close range narrow beam data link. 
In this instance proximity is determined using a detector 
74 to detect D.C. flow to the battery of the cellular phone 
62 when the cellular phone 62 is in a charging cradle 
72. Each time the cellular phone 62 is returned to the 
cradle 72, the cellular phone 62 instructs the encryption/ 
decryption unit 64 of the fixed phone 60 via the I.R. link 
70 to initiate a key update routine. As in the previous 
embodiment the fresh key is generated and stored at 
the fixed phone unit and transmitted via the local I.R. link 
70 to the cellular phone. In normal use, communications 
between the cellular phone 62 and fixed phone via the 
cellular/phone network are encrypted/decrypted using 
the current security key. 



Claims 

1. A communication system, including:- 

a host device and a portable device capable of 
communicating remotely, via a communication 
medium, ™ 



8 

direct communication means for providing rel- 
atively secure and/or direct communications 
between said host device and said portable de- 
vice, 

5 key update means for initiating the sharing of a 

security key or code data between said host de- 
vice and said portable device, for controlling or 
encrypting subsequent remote communica- 
tions between said devices, and 

10 activation means responsive to the presence of 

said portable device to cause said key update 
means to initiate sharing of said security key or 
code data via said direct communication 
means. 

75 

2. A communication system according to Claim 1 , in- 
cluding means for activating said key update means 
manually. 

20 3. A communication system according to Claim 1, 
wherein said activation means is also responsive to 
operation of said direct communication means. 

4. A communication system according to any preced- 
es jng Claim, wherein said direct communication 
means comprises an I.R. communication link, and 
said activation means comprises means for detect- 
ing establishment of said I.R. communication link. 

30 5. A communication system according to any of 
Claims 1 to 3, wherein said direct communication 
means comprises a cable or wire link connectable 
between said host device and said portable device, 
and said activating means comprises means for de- 

35 tecting when said cable or wire link is connected be- 
tween said host device and said portable device. 

6. A communication system according to any of 
Claims 1 to 3, wherein said portable device is pro- 

40 vided with a cradle or other support means adjacent 
or associated with said host device, and said acti- 
vating means comprises means for detecting when 
said portable device is in or on or docked with said 
cradle or other support means. 

45 

7. A communication system according to any of 
Claims 1 to 3, wherein said portable device includes 
a rechargeable battery and said system includes 
adjacent or associated with said host device elec- 

50 trical charging means for charging said battery, 
wherein said activating means comprises means for 
detecting current flow through said charging 
means, 

55 8. A communication system according to any preced- 
ing Claim, wherein said host device includes means 
for identifying a request for remote access via said 
communication medium from a portable device and 
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allowing access only on receipt from the portable 
device of said security key or code data or other da- 
ta authenticating the identity thereof. 

9. A communication system according to any preced- s 
ing Claim, wherein said portable device and said 
host device include encryption means for encrypt- 
ing and decrypting data communicated between 
said devices, and wherein the key for said encryp- 
tion means comprises said security key or code da- 10 
ta. 

10. A method of authenticating a remote device in a 
communication system comprising first and second 
devices capable of communicating remotely via a is 
communication medium or locally yja a local or di- 
rect communication link, which method comprises 
determining whether said first and second devices 
are in the same vicin ity and initiating sharing of a 
security key or code data between said devices via 20 
said local communication link when said first and 
second devices are in the same vicinity, whereby 
the identity of at least one of said devices may be 
authenticated in subsequent remote communica- 
tions via said communication medium. 25 

11. A method of encrypting data in a communications 
system comprising first and second devices capa- 
ble of communicating remotely via a communication 
medium or locally via a local or direct communica- 30 
tion link, which method comprises determining 
whether said first and second devices are in the 
s^E ^go inity, and initiating sharing of a security key 

or cocfeTdata between said devices via said local 
communication link when said first and second de- 35 
vices are in the same vicinity, whereby subsequent 
remote communications via said communication 
medium may be encrypted using said security key 
or code data. 
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(57) A portable device 1 2 is capable of communicat- 
ing with a host device 10 remotely, via a communica- 
tions network 22 which may be prone to interception, 
and directly (e.g. via an I.R. Link 24, 40), when the de- 
vices are in close physical proximity and when the risk 
of interception is minimal. The host device 10 and the 
portable device 12 update a shared security key or the 
like when they communicate directly and this key is used 
to authenticate the portable device 1 2 and/or encrypt the 
communication when the portable device 12 attempts 
to communicate remotely. 
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